Introduction {#Sec1}
============

In the present paper, we consider the numerical solution of elliptic quasi-variational inequalities with nonlinear right-hand side. This kind of problem has many applications in impulse control (see \[[@CR1]--[@CR4]\]). The existence, uniqueness, and regularity of the continuous and the discrete solution have been studied and established in the past years (see \[[@CR3]--[@CR7]\]). To estimate a new error of the solution, we apply the Schwarz algorithm, so we split the domain into two overlapping sub-domains such that each sub-domain has its own generated triangulations. In this approach we transform the nonlinear problem into a sequence of linear problems in each sub-domain.

To prove the main result of this paper, we construct two discrete auxiliary sequences of Schwarz, and we estimate the error between continuous and discrete Schwarz iterates. The proof is based on a discrete $\documentclass[12pt]{minimal}
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                \begin{document}$L^{\infty }$\end{document}$-stability property with respect to both the boundary condition and the source term for variational inequality, while in \[[@CR8]\] the proof is based on a stability property with respect to the boundary condition for variational inequality. Regarding research in this domain, for the linear case we refer the reader to \[[@CR8]--[@CR12]\], and for the nonlinear case we refer to \[[@CR13]--[@CR15]\]. The analysis of geometrical convergence of the Schwarz algorithm has been proven in \[[@CR8], [@CR16], [@CR17]\].

This paper consists of two parts. In the first, we formulate the problem of continuous and discrete quasi-variational inequality, we show the monotonicity and stability properties of discrete solution, then we define the Schwarz algorithm for two sub-domains with overlapping non-matching grids. In the second part, we establish two auxiliary Schwarz sequences, and we prove the main result of this work.

An overlapping Schwarz method for elliptic quasi-variational inequalities with nonlinear source terms {#Sec2}
=====================================================================================================

Formulation of the problem {#Sec3}
--------------------------
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Thanks to \[[@CR1]\], the (QVI) ([2.11](#Equ11){ref-type=""}) has a unique solution; moreover, *u* satisfies the regularity property $$\documentclass[12pt]{minimal}
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                \begin{document}$\tau^{h}$\end{document}$ be a standard regular and quasi-uniform finite element triangulation in Ω, *h* being the mesh size. Let $\documentclass[12pt]{minimal}
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We consider the linear case, for example, $\documentclass[12pt]{minimal}
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### Lemma 1 {#FPar1}
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### Proof {#FPar2}

Let us reason by recurrence.
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### Proposition 1 {#FPar3}
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The following result is due to \[[@CR6]\].

### Theorem 1 {#FPar5}
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The continuous Schwarz algorithm {#Sec5}
--------------------------------
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### Theorem 2 {#FPar6}
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The discretization {#Sec6}
------------------
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===========================================================================

The aim of this section is to show the main result of this paper. To that end, we start by introducing two discrete auxiliary sequences and prove a fundamental lemma.

Two discrete auxiliary sequences {#Sec8}
--------------------------------
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The following lemma will play a crucial role in proving the main result of this paper.

### Lemma 2 {#FPar7}
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### Proof {#FPar8}
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### Theorem 3 {#FPar9}

(Main result)
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Conclusion {#Sec10}
==========

In this work, we have established a new approach of an overlapping Schwarz algorithm on non-matching grids for a class of elliptic quasi-variational inequalities with nonlinear source terms. We have obtained a new error estimate in uniform norm which is optimal for these problems. The error estimate obtained contains a logarithmic factor with an extra power of $\documentclass[12pt]{minimal}
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                \begin{document}$\vert \log h\vert $\end{document}$ than expected. We will see that this result plays an important role in the study of an error estimate for evolutionary problems with nonlinear source terms.
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